Studies on the flavin-binding region of old yellow enzyme with an active site probe, 8-fluoro-8-demethyl FMN.
The brewer's yeast old yellow enzyme (OYE) was reconstituted with 8-fluoro-8-demethyl FMN (8F-FMN). The reconstituted enzyme exhibited absorption maxima at 355 and 450 nm in the visible region. This reconstituted enzyme underwent no further spectral changes, showing no evidence of modification in the flavin moiety. However, when the reconstituted enzyme was subjected to specific limited proteolysis with bovine alpha-chymotrypsin, gradual spectral changes were observed with disappearance of the 355- and 450-nm bands accompanied by the appearance of a new band at 496 nm. Identical spectral changes were observed when the proteolytically cleaved OYE (nicked OYE) was reconstituted with 8F-FMN. The process associated with these spectral changes was found to be unimolecular by kinetic analysis. Reverse-phase HPLC analysis revealed that these spectral changes resulted from covalent bond formation between 8F-FMN and the protein moiety after the proteolytic cleavage of the protein into 14K and 34K fragments. The reverse-phase HPLC monitored at 490 nm showed that the chromophore with 496 nm absorption maximum was covalently attached to the 14K fragment. The amino acid sequence analysis of the flavinylated 14K fragment together with that of the 14K fragment of native OYE indicated that the N-terminal leucine of the 14K fragment is the site of flavinylation. These findings imply that the amino group of the N-terminal leucine of the 14K fragment became available as the result of proteolysis and that this amino group nucleophilically attacked the 8-position of 8F-FMN, forming a covalent bond between the flavin moiety and the 14K fragment.(ABSTRACT TRUNCATED AT 250 WORDS)